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SECTION 15485 - MEDICAL GAS PIPING SYSTEMS

PART 1 - GENERAL
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RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Special Conditions and
Division 1 Specification Sections, apply to this Section.

SUMMARY
A. This Section includes tubing, piping, and related accessories for the following medical gas systems
and dental gas systems.
1. Oxygen systems, designated "oxygen" and "O".
2. Medical compressed air systems, designated "air" and "A".
3. Medical-surgical vacuum systems, designated "vacuum™ and "VAC".
B. Related Sections: The following Sections contain requirements that relate to this Section:
1. Division 11 Section "Patient Wall Systems" for medical equipment and outlets requiring

medical gas services.

SYSTEM PERFORMANCE REQUIREMENTS

A. Installer Qualifications: Engage an experienced installer of medical gas systems.
2. The term "experienced installer" is specified in Division 1 Section "Reference Standards
and Definitions."

B. Provide medical gas piping systems complying with requirements of NFPA 99 "Standard for Health
Care Facilities."

C. Provide compatible accessories, tube, fittings, and valves for each system.

D. Testing Agency Qualification: Engage an experienced testing agency for certification of the medical
gas pipeline. Certification shall include freedom from both leaks and cross connections.
1. The testing agency shall be a firm independent of the installing firm. It shall be either one

which specializes in such work with at least five projects of similar size and scope
completed in the last year, or an agent authorized by the manufacturer of the medical gas
source equipment.

SUBMITTALS

A. General:  Submit the following in accordance with Conditions of Contract and Division 1
Specification Sections.
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B.

Product data for the following:

1. Medical gas outlets.

2. Medical gas accessories.

Coordination drawings for medical gas systems.

Inspection and test reports specified in "Field Quality Control" in this Section.

Certificates of inspections and tests from independent testing agency specified in "Field Quality
Control" in this Section.

Maintenance data for inclusion in Operating and Maintenance Manuals.
Qualifications of the pipeline testing and certifying agency.

Preventive maintenance guide and checklist cards and equipment cards on each item of equipment
as required in Division 1.

15 QUALITY ASSURANCE

A.

w

o 0O

m

Testing Agency Qualifications: To qualify for acceptance, an independent testing agency must
demonstrate, based on evaluation of agency-submitted criteria conforming to ASTM E 699, that it
has the experience and capability to conduct satisfactorily the inspection and testing indicated
without delaying the progress of the Work.

Comply with NFPA 70 "National Electrical Code."

Comply with NFPA 99 "Standard for Health Care Facilities."

Comply with UL 498 "Standard for Attachment Plugs and Receptacles.”

Comply with UL 544 "Standard for Medical and Dental Equipment."

NRTL Listing and Labeling: Provide equipment that is listed and labeled.

1. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Laboratory”
(NRTL) as defined in OSHA Regulation 1910.7.

1.6 DELIVERY, STORAGE, AND HANDLING

A.

Deliver and store large medical gas accessories on factory-installed shipping skids, tubing with
sealing plugs in ends or with end protection, and small accessories in factory-fabricated fiberboard
containers.

1. Store precleaned and sealed medical gas tube, fittings, valves, and accessories with
sealing plugs and sealing packaging intact.
2. Label medical gas tube, fittings, valves, and accessories that have not been precleaned,

and that have been precleaned but have seal or packaging that is not intact, with temporary
labels indicating that cleaning is required before installation.

PART 2 - PRODUCTS
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2.6

MANUFACTURERS
A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:
1. Medical Gas Systems Accessories:
a. Chemetron Div.; Allied Healthcare Products, Inc.
b. Ohmeda Medical Engineering Div.; BOC Group, Inc.
C. Puritan Group; Puritan-Bennett Corp.

MEDICAL GAS TUBING, GENERAL

A. Copper Tube, Fittings, Valves, and Piping Components: Factory-cleaned, -purged, and -sealed,
and marked or labeled "CLEANED FOR MEDICAL GAS SERVICE," "CLEAN FOR OXYGEN
SERVICE."

1. Components required, but not available cleaned for medical gas use, may be provided, but
must be cleaned before use as specified below under "PREPARATION."

B. Pipe joining materials, specialties, and basic installation requirements are specified in Division 15
Section "Basic Materials and Methods."

MEDICAL GAS TUBE
A. Soft Copper Tube: ASTM B 88, Type K, water tube, seamless, annealed temper.
B. Precleaned and Sealed Copper Tube: ASTM B 88, Type K or Type L, water tube, seamless, drawn

temper, cleaned for medical gas use, purged, and with ends sealed.

MEDICAL GAS TUBE FITTINGS
A. Wrought-Copper Fittings: ASME B16.22, solder-joint, pressure type.

B. Flexible Connectors: Bronze or stainless-steel flexible pipe connectors as specified in Division 15
Section "Mechanical Vibration, and Seismic Control."

MEDICAL GAS TUBING JOINING MATERIALS

A. Brazing Filler Metals: AWS A5.8, BCuP (copper-phosphorus) Series alloys. Flux is prohibited,
except when used with bronze fittings.

B. Threaded-Joint Tape: Polytetrafluoroethylene (PTFE) plastic.

C. Gasket Material: ASME B16.21, nonmetallic, flat, asbestos-free, and suitable for oxygen use.

VALVES

A. Ball Valves: Bronze-body, full-flow, chrome-plated brass ball valve, with Buna-N or TFE seat seals

and stem seals, blow-out-proof stem, threaded or braze-joint ends, locking-type handle, designed
for quarter turn between open and closed positions and for 300 psi (2069 kPa) working pressure.
1. Provide union-type body with bolted swing-away center section.
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B.

The following zone valve boxes are identified on the plans and Medical Gas Equipment Schedule
as ESO-x, Emergency Shut-Off, with box and valves provided as one complete unit.

Zone Valve Boxes: Minimum .05 inch (1.3 mm) steel or minimum .075 inch (1.9 mm) sheet
metal or extruded aluminum valve boxes for recessed mounting, with holes for medical gas
tubing and anchors. Provide for single or multiple valve (with gage) installation and in sizes
to permit manual operation of valves.

1.

a.
b.

Interior Finish: Factory-applied white enamel.

Cover Plate: Satin chrome finish, .050 inch (1.3 mm) steel, .075 inch (1.9 mm)
extruded anodized aluminum, or .032 inch (.85 mm) stainless steel with NAAMM
AMP 503, No. 4 finish. Provide frangible or removable windows.

Valve Box Windows: Thick, clear or tinted transparent plastic with factory-installed
or field-installed labeling (including space for rooms served) in accordance with
NFPA 99.

2.7 MEDICAL GAS SYSTEM ACCESSORIES

A.

B.

General: Provide the following medical gas system accessories by the same manufacturer.

The following Service Outlets are identified on the plans and Plumbing Fixture

Schedule as MGO-x, Medical Gas Outlets, and are provided complete with box, outlet,

cover plate, and hose assembly.

Medical Gas Outlets: Include brass valve and body block with seals in roughing-in and
finishing assemblies, steel outlet box and cover plate;

3/8 inch (10 mm) Type K copper tube brazed to valve; and pressure outlets with automatic
secondary service valve to prevent gas flow when primary valve is removed.

1.

a.

Quick-Connect Coupling: Indexing to prevent interchange between services,
constructed to permit one-handed connection and removal of equipment with
positive locking ring which retains equipment stem in valve during use. For
oxygen, nitrous oxide, compressed air and vacuum.

Wall Outlet Cover Plates: One piece, stainless-steel plate with NAAMM AMP 503,
No. 4 finish; metal with chrome plated finish; or anodized aluminum with
permanent, color-coded, medical gas identifying label matching corresponding
outlets.

Vacuum Bottle Slide Brackets: Bottle slide and mounting assembly matching
pattern of vacuum outlet. Provide 1 slide bracket for each vacuum inlet where
indicated.

Service Hose Assemblies: Color-coded, conductive, neoprene, .25 inch (6 mm) or .3125 inch (8
mm) inside diameter, of lengths indicated, and with indexed end-connection fittings as indicated,
suitable for medical gas service indicated.

Oxygen, nitrous oxide, compressed air and vacuum hose assemblies 8 feet (2.44 meters)
long, with quick-connect oxygen fittings, valve on one end and stem on other end.

1.

2.8 IDENTIFICATION

A.

PART 3 - EXECUTION

Refer to Division 15 Section "Mechanical Identification" for piping (both underground and within
building), tubing, valves, gages, alarms, and accessories.
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3.1

3.2

3.3

3.4

3.5

3.6

PREPARATION

A.

General: Where factory-precleaned and capped tubing and piping are not available, or when
precleaned tubing and piping must be recleaned because of exposure, perform the following
procedures:

2. Clean all medical gas pipe and pipe fittings, tube and tube fittings, valves, gages, and other
components of oil, grease, and other readily oxidizable materials as required for oxygen
service, in accordance with CGA G-4.1-85 "Cleaning Equipment for Oxygen Service."

3. Wash medical gas piping, tubing, and components in a hot alkaline cleaner-water solution
of sodium carbonate or trisodium phosphate in proportion of one pound of chemical to three
gallons of water.

a. Scrub to ensure complete cleaning.
b. Rinse with clean hot water after washing to remove cleaning solution.

TUBING APPLICATIONS

General: Refer to Part 2 of this Section for the following materials.

Interior: Use "Precleaned and Sealed Copper Tube" with wrought copper fittings and brazed joints.
Use soft copper tube with wrought copper fittings and brazed joints in sizes less than 1/2 inch (15
mm).

TUBING JOINT CONSTRUCTION

A.

Requirements for brazed, threaded, and flanged joint construction are specified in Division 15
Section "Basic Piping Materials and Methods."

TUBING INSTALLATION, GENERAL

A.

Basic installation requirements are specified in Division 15 Section "Basic Piping Materials and
Methods."

Install supports and anchors in accordance with Division 15 Section "Supports and Anchors."
1. Spacing Between Hangers: As described in NFPA 99.

Install sleeve and mechanical sleeve seal at penetrations through foundation wall for watertight
installation.

ACCESSORIES INSTALLATION

A.

Install accessories in accordance with NFPA 99 and manufacturer's printed installation instructions.

LABELING AND IDENTIFICATION

A.

Install labeling on valves, valve box covers, and alarm panels in accordance with requirements of
NFPA 99.

Captions and Color Coding: Use the following or similar medical gas captions and color coding for
accessories, when specified and where required by NFPA 99.
1. Oxygen: White letters on green background.
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3.7

Air: Black or white letters on yellow background.
Vacuum: Black letters on white background.
Nitrous Oxide: White letters on blue background.
Carbon Dioxide: White letters on gray background.
Nitrogen: White letters on black background.

ouhwn

FIELD QUALITY CONTROL

A.

System Clearing: Purge medical gas system tubing using nitrogen after installation of tubing but
before installation of service outlet valves, alarms, and gages.

Pressure Test: Subject each section of each system to test pressure of from 150 psi to 200 psi
(1034 kPa to 1379 kPa) and nitrogen systems to test pressure of 250psi (1724 kPa) with nitrogen
before attachment of system components, after installation of station outlets with test caps (when
supplied) in place, and before concealing piping system. Maintain test until joints are examined for
leaks by means of soapy water.

Standing-Pressure Test: Install assembled system components after testing individual systems as
specified above. Subject systems to 24-hour standing-pressure test at 20 percent above normal
line pressure but not less than 65 psi (455 kPa). Subject vacuum and evacuation systems to 12 to
18 inches (304 to 457 mm) of mercury minimum vacuum in lieu of pressure test.

Repair leaks and defects with new materials and retest system until satisfactory results are
obtained.

Repair medical gas systems and replace components that fail tests specified.

Independent Testing Agency Services: Provide services of an independent testing agency meeting
requirements of this section and of Division 1 Section "Quality Control Services" to inspect, test, and
certify medical gas systems as specified below. Testing agency work does not include Installer
quality control procedures or tests.

1. Inspect, test, and certify new and breached medical gas systems in accordance with the
requirements of NFPA 99, Standard for Health Care Facilities. Inspect, test, and certify
each medical gas system, including each tubing system, outlets and inlets, accessories,
alarm panels and devices, safety devices, medical gas sources, and equipment.

2. Provide nitrogen, materials, equipment, and labor required for testing.

3. Provide medical gases required for systems testing.

4. Prepare written reports of tests results including corrective action. Include copy of reports
in O & M Manuals.

5. Certify that medical gas systems comply with requirements specified, that tests were

properly performed, and that test results were satisfactory. Provide Contracting Officer with
one copy of certification. Include copy of certification in O & M Manuals.

6. Inspect outlets and inlets, gages, alarms, and zone valves for proper labeling for gas
service and function.

7. Inspect manifold supply systems for installation and operation as required by NFPA 99,
Chapter 4.

8. Phase | Tests: Perform the following tests using dry air or nitrogen after installation of gas
systems is complete.
a. Outlet and Inlet Cross-Connection Test-Testing Agency Option:

1) Pressurize one medical gas system to 50 psi (345 kPa), with other

systems at atmospheric pressure, and access each outlet with an
appropriate adapter and test gage. Repeat procedure for each system.

2) Pressurize each system in 10 psi (69 kPa) increments and access each
outlet with an appropriate adapter and test gage.
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b. Pressure Test: Test systems at operational pressure with system components
installed. No leaks allowed. Conduct tests by zone.

C. Particulate Sampling: Test positive pressure terminal outlets, using a 0.45-micron
filter, for evidence of solid particulate contamination. Allowable limit is .0009 grains
per cubic foot (2 mg. per cubic meter).

d. Moisture: Test positive pressure terminal outlets for dew point to verify absence of
moisture in piping. Dew point of gas dispensed from terminal outlets shall not
exceed dew point of source test gas by more than 6°F (-15.6 deg C).

e. Systems Purity: Test terminal outlets and test gas source for contaminant levels
as defined below. Excessive contaminant levels will require additional purging to
outlets within a specific zone until levels are within the following limits.

3) Total Hydrocarbons as Methane: 1 part per million.
4) Halogenated Hydrocarbons: 2 parts per million.
5) Carbon Monoxide: 2 parts per million.

5. Testing Agency Certification: Certify that specified inspection, tests, and procedures have
been performed and report results. Include the following certification in the O & M Manuals.
a. Inspections performed.

b. Procedures, materials, and gases used.

C. Tests methods used.

d. Results of tests.

3.6 COMMISSIONING

A. Provide the services of a factory-authorized service representative to inspect alarm system
installation and to provide start-up service.

B. Operate and adjust operating and safety controls. Replace damaged and malfunctioning controls
and equipment discovered by the service representative.

END OF SECTION 15485
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